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The Siemens Energy, Inc. Tool and Instrument Facility is an internal tool rental center 
that assembles tool kits and ships them to power generation sites. When miscellaneous, 
broken or extra tools are returned, they are sent to the eReturn area, where tools are 
processed and reentered into inventory.  
  
The current eReturn system is long and complex. The cluttered area causes tools to 
remain in eReturn for extended periods before being reentered into the inventory. The 
additional time causes unnecessary ordering and prevents tools from being used in 
more kits. The team's objective is to determine a solution that will allow tools to move 
quickly through eReturn and reduce the error and inefficiency that currently plagues the 
eReturn system.  
 
A Voice of the Customer (VOC) was conducted to determine how Stakeholders 
(Management and Kit Assemblers) felt about the current system and improvements that 
could be implemented. Using the information from the VOC, the team concluded tool 
identification was a major concern. We created a data collection log to determine the 
amount of time kit assemblers spent completing an eReturn. After looking into many 
possible techniques for tool identification, barcoding was determined to be the optimal 
method. A Cost Benefit Analysis was then created to compare the financial advantages 
of using engravers or stickers.   
 
After our research and analysis, we have determined that implementing an identification 
system is the preferred method to begin rectifying the existing problems in eReturn. An 
identification system will greatly reduce the amount of human error, decrease build up in 
inventory, and will allow the tools to be processed back into the inventory rapidly. These 
are some of the impacts that directly concern the eReturn system. However, this 
implementation will also positively impact other aspects of the facilities operations. 
Some of the additional benefits to implementing an identification system, is that this 
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system will facilitate making the tools traceable, reduce employee training time, allow 
more kits to be processed, facilitate quicker kit turn-around time, and create a 
substantial financial gain for the tooling facility. For the initial implementation, sticker 
tagging is the most cost effective identification method. Sticker tags should be used on 
the majority of the tools. It may be necessary to use tag engraving rather than sticker 
due to some of the tool’s work environment. 
 
To bring this program to conclusion there are other steps that need to be completed. 
These steps can be subdivided into projects. The following steps will compete the 
program’s objective of revamping the eReturn system: 
 Institute a labeled FIFO rack storage system based on classification. 
 Install a computer, barcode reader, and work surface area. 
 Employ or jointly employ a dedicated eReturn supervisor. 
 Set up verification method using the created tools so that there is continual 
improvement. 
With advancements in technologies and the changing nature of the tools that are used 
in kits at the Atlanta FSP location the current system should be continually examined 
and updated. Quality is never stagnant and always should be examined, verified, and 
improved upon. 
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Chapter 1: Overview 
1.1. Introduction 
1.1.1. Program Overview 
The Siemens Energy Inc. Tool and Instrument Facility (Atlanta FSP), located in 
Suwanee Georgia, is a tool rental center dedicated to Siemens contactors. The 
Siemens contractors repair and construct power generation sites and request the tools 
from the Tool and Instrument Facility. It is the Tool and Instrument Facility’s 
responsibility to assemble specific job site tool kits and ship them to the work site. Many 
times the returned kits contain miscellaneous, broken, and extra tools.  These products 
are sent to the Tool and Instrument Facilities eReturn area where they are processed 
and reentered into inventory. 
 
The current eReturn system is complex. The cluttered area causes tools to remain in 
eReturn for extended periods before being reentered into the inventory. The additional 
time a product remains in the eReturn system causes unnecessary ordering and 
prevents the products from being used in the kits. The team's objective is to determine a 
solution that will allow tools to move quickly through eReturn and reduce the error and 
inefficiency that currently plagues the eReturn system.  
 
The process begins when a miscellaneous, broken or extra tools is found in a field 
returned kit. The Kit Assembler must identify the tool, fill out paperwork, manually enter 
the product into the software system and then physically move the tool to the eReturn 
area. Many times the products are improperly identified and erroneous paperwork is 
produced. 
 
Due to a lack of an adequate product sorting system, the eReturn area has been 
plagued with excess inventory accumulation. Space utilization is critical in any 
company: but, especially in the case for Siemens FSP Atlanta location. When a tool or 
product remains in the eReturn system the automatic ordering of the same product will 
occur unnecessarily increasing the product inventory creating a loss of opportunity 
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costs. Idle inventory and excessive inventory garner no company benefit and hinder the 
daily activities that must be accomplished by Atlanta FSP kit builders.  
1.2. System Overview 
1.2.1. System Stakeholders 
Primary stakeholders for this project include: 
 Blanche Singleton (Facility Manager) 
 Larry Holsey (Operations Manager) 
 Mr. Shannon Ziskovsky (Asset Manager) 
Secondary Stakeholders for this project include: 
 Siemens Kit Builders 
 Turner Supply 
 Siemens Contractors 
1.2.2. System Block Diagram 
The system block diagram below in Figure 1.1 outlines the system flow of the Siemens 
eReturn process. 
Figure 1.1: eReturn Block Diagram 
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1.3. Program Background 
1.3.1. Overall Program Objective 
The goal of this project is to conduct an assessment of the current eReturn system 
including the procedures. The team's objective is to determine a solution that will allow 
tools to move quickly through eReturn and reduce the error and inefficiency that 
currently plagues the eReturn system. Request particular data to be collected so that a 
measurement can be taken and verification method can be implemented. Determine the 
best tool identification system to employ along with an implementation plan. The 
physical sorting of the product and goals for processing the eReturn products will take 
place in the future. The enormity of the program will be broken down into smaller 
manageable project steps so that advancements in the overhaul of the eReturn system 
can not only be seen, but measured, analyzed, improved and controlled. 
1.3.2. Program Problem Statement 
The current eReturn system is long and complex. Data regarding the product's entry 
into and exit from the eReturn system was not been collected by Siemens. Siemens 
only collects data regarding when a product enters the eReturn system. There is an 
embedded company working in Siemens facility named Turner Supply. Turner Supply 
controls the Siemens' inventory.  Turner Supply only collects data regarding when a 
product exits the eReturn system and enters the Turner Supply inventory system. 
Siemens' software program does not communicate with the Turner Supply software. 
This is a politically charged arena which needed to be handled delicately. It should be 
noted that Siemens owns and purchases the product inventory and Turner Supply only 
controls the inventory including the product's movement. 
 
The cluttered eReturn area causes tools to remain in eReturn for extended periods 
before being reentered into the inventory. The additional time causes unnecessary 
ordering and prevents tools from being used in kits. There is a lack of a functioning 
physical sorting system for items being placed in the eReturn area. The current system 
consists of 4'x4' cage shelving units. The only distinction regarding where to place an 
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eReturn product is the separation of durable products, expendable products or products 
that need to be calibrated.  
 
The designated area for the eReturn does not contain a computer. The only item 
located on the computer/barcode reader stand was a barcode reader. There were no 
computer or quick connections for a computer in the eReturn area. This inhibited 
anyone from making an eReturn without first finding a computer and connection cords 




Chapter 2: Literature Review 
2.1. Project management tools 
The eReturn team researched a variety of Systems Engineering tools to determine the 
ones that best suited the project’s needs. 
2.1.1. DMAIC 
The DMAIC process is a widely used problem-solving procedure that is ideal for waste 
elimination, cycle time reduction, and throughput improvement. DMAIC stands for 
Define, Measure, Analyze, Improve, and Control. These five steps are designed to 
successfully complete projects and implement procedures. The DMAIC process 
encourages creativity when it comes to looking at the problem and possible solution. 
Another critical aspect of the DMAIC process, which lends itself well to the Atlanta 
eReturn Project, is the large level of feedback required. In the DMAIC process, the 
intention is for team members to present their designs to managers of the process after 
each step is completed and before the next begins. [1] 
 
The Define Phase clearly outlines the problem. The Measure Phase measures the 
current process performance. The Analyze Phase analyses the current process to 
determine causes of poor performance. The Improve Phase eliminates defects by 
addressing root causes of failure. Lastly, the Control Phase monitors the improvements 
to ensure they are maintained. [2] 
2.1.2. SIPCO 
The SIPOC diagram is an acronym for suppliers, Input Process, Output, and 
Customers. This tool gives “a simple overview of a process and are useful for 
understanding and visualizing basic process elements. They are specifically useful for 
nonmanufacturing settings and in service systems in general”. [1] The tooling facility is a 





The voice of the customer (VOC) analysis involves identifying internal and external 
stakeholders and identifying their needs in order to develop processes that meet their 
requirements. VOC data is usually obtained through interactions, observations, and 
interviews with the customer. [3] 
2.1.4. SWOT 
SWOT analysis, which stands for strengths, weaknesses, opportunities, and threats, 
"aims to identify the strengths and weaknesses of an organization and the opportunities 
and threats in the environment” [4]. Using the identified factors, a system is then 
designed to draw on the strengths and opportunities while addressing threats and 
weaknesses. [4] 
2.1.5. Cost Analysis 
A cost analysis aids in the evaluation of multiple alternatives and also provides an 
estimated budget for the system. Cost estimates cover all aspects of the system, 
namely the research and development activities, which are non-recurring, and 
production cost estimates, which can be presented in both non-recurring and recurring 
costs. [5] 
2.1.6. Pareto Chart 
“The Pareto chart is simply a frequency distribution … of attribute data arranged by 
category” [6]. The Pareto chart lends itself well to the measure and analyze phase of the 
DMAIC process due to its clear data visualization. [6] 
 
2.2. Barcode for Identification 
In recent years, barcoding and QR coding have been implemented into many library 
systems because of the advantages to inventory keeping. Wasim Rahaman highlights 
some of these advantages: gives accurate data, less error, ease of use, uniform and 
improved workflow, and improved employee efficiency. [7] Atlanta FSP is clearly not a 
library filled with books; however, the facility works much like a library. The facility 
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checks out tools from their inventory to rent kits to different job sites. When the tools are 
returned, they are checked back into the system, and for any missing tools, the job site 
is charged a late fee. So, from this perspective Atlanta FSP can be seen as a tool 
library, and it is likely that the facility would also benefit from the advantages Rahaman 
gives for barcoding.  
 
Another technology that is used in libraries is QR codes. One of the major benefits of 
QR codes is the large amount of data that can be stored. [8] A downside to QR codes is 
that they can be time consuming to design. For Atlanta FSP’s current needs QR codes 
do not seem to be a good fit, seeing as there is not a large amount of information to 
store in a QR code for each tool. Also, the facility already has a barcode for each 
different type of tool. Using those barcodes is preferred over creating thousands of new 
QR codes.  
 
A third technology that is gaining popularity is RFID tags.[8] This technology is very fast, 
handling tends to be very easy, and the product can be easily located. A downside is 
that RFID tags are costly. [9] 
 
Libraries are not the only industry that has implemented barcoding as a way of inventory 
management. In fact, “In today’s world of warehousing and distribution, companies 
depend more heavily on bar-code systems to keep track of their inventories, and to 




Chapter 3: Approach 
3.1. Project Design Concepts 
3.1.1. Project Objectives 
The objective is to complete the Define, Measure, Analyze and Improve steps in the Six 
Sigma DMAIC Process (Define, Measure, Analyze, Improve, Control). Due to the short 
project completion time and the enormity of the many items that need to be addressed 
to revamp the eReturn system, the first four steps in the DMAIC Process for tool 
identification will be completed. 
 
The project objectives are to conduct an assessment of the eReturn system, determine 
what data has been collected and additional data points that need to be collected. 
Conduct a Root Causes Analysis of the problems. Then focus will be narrowed to small 
step(s) that will have the most impact on the overall program. This is all predicated on 
the time available to meet these objectives and the availability of data. The main team 
goal is to layout a tool identification system that will allow tools to move rapidly through 
the eReturn system. Then layout other small steps that will help move the project fluidly 
to completion. These further steps will eventually overhaul the eReturn system setting-
up measurements for verification so that continual improvements can be made while 
keeping the system in control. 
3.1.2. Minimum Project Success Criteria 
Our delivery to Siemens shall be deemed a success by the KSU eReturn Team if these 
items in our plan have been achieved: 
1. Assessing the current system 
a. Conduct a VOC  
b. Complete a SWOT Analysis  
c. Find historical data points  
2. Time Data Logger  
a. Create a Logger of the kit assessment times including e-Return products 
b. Implement and Collect the Logger data 
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c. Convert data into a usable form 
d. Analyze the data 
e. Evaluate if time consumptions is excessive to complete an eReturn  
f. Determine if a non-manual tool identification in necessary 
3. Product identification methods 
a. Research different methods 
b. Determine the best two identification methods  
c. Financially compare the best two options 
d. Gather all data available on the products such as count, SKUs, etc. 
e. Layout an implementation plan 
4. Evaluate and present future steps for verification, change the eReturn layout so 
that the eReturn overhaul can continually improve and be in control. 
   
Achievement of these goals will:  
1. Reduce eReturn error rates both in the paperwork and software systems by a 
minimum of 30% 
2. Decrease the time a product remains in the eReturn system  
3. Get the product back into inventory more swiftly 
4. Decrease the costs associated with the eReturn system 
Additional impacts are: 
1. Reduce employee training time for both kit assembly and eReturn system 
2. Financially directing funds to the appropriate area rather than excess inventory 
If the tool identification system is financially feasible to Siemens then the first step in the 
eReturn project would be a success. 
3.1.3. Conceptual Project Design 
On first inspection, the KSU eReturn team believed that the eReturn process could 
benefit greatly from having direct dedicated supervision. A designated employee or 
supervisor needs to be solely responsible for eReturn. That individual or team would 
then abide by a set of standards to improve the current state of the eReturn system. 
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Currently the eReturn system can be done by any personnel and has no supervision or 
standards.  
 
A permanent computer and scanner need to be placed and remain in the eReturn area. 
This will facilitate an easier process to get the tool logged into eReturn system. 
 
The eReturn area contained no signage to indicate where the returns should be placed. 
The only somewhat differentiated space is between expendable products, durable 
products and products that need to be calibrated. The rack storage system in this area 
had many open spaces; but, bins and pallets were placed near the shelving area on the 
floor. By moving the equipment to a designated rack slot, floor space would be gained 
and forklift operations efficient and safe. A first-in, first-out system needs to be 
integrated into the eReturn storage area.  
 
During our Root Cause Analysis, the KSU eReturn team found that the eReturn system 
lacks the necessary data to verify a new design for the system. Items that are checked 
into eReturn by Siemens employees are never checked out of eReturn; instead they are 
checked into Turner Supplies system. The Siemens and Turner Supply software do not 
communicate with each other. This means that the time each tool spends in the eReturn 
is not tracked.  
3.1.4. Project Design Requirements & Specifications 
Our design requirements are to: 
⇒ Improve the current process in which an eReturn is conducted. 
⇒ Provide an assessment of the current eReturn process  
⇒ Determine the best identification system based economic feasibility and 
implementation 




3.1.5. Project Approach 
The team determined which need(s) should be addressed in the eReturn area so that 
Siemens can meet their eReturn goals. A Root Cause Analysis was imperative to 
complete to determine where to begin. Examination of the eReturn area revealed many 
deficiencies in the eReturn area including the tool log-in process, eReturn data 
collection, equipment storage, and inventory control accountability between Siemens 
and Turner Supply. Turner Supply needs to be held to a turnaround time for tools in the 
eReturn area. To verify that they are meeting the turnaround times, Turner Supply 
should share the data is a regular report (Monthly or Quarterly) to Siemens. Going 
forward, this will allow Siemens to better assess the eReturn system and to verify any 
changes that need to be made to the system.  
 
As previously stated, the data regarding how long tools are housed in eReturn is not 
currently being recorded. As a result, the KSU eReturn team looked into solutions that 
could be verified using a different approach. A Voice of the Customer (VOC) was 
conducted to gain information from the stakeholders. Examination of our Root Cause 
Analysis, the VOC, and available historical data deemed that the best project to start the 
eReturn transformation was focusing on tool identification. This small step approach to 
making the eReturn area a verifiable and functioning area will begin the eReturn 
metamorphosis. The following steps were used to make this a DMAIC Analysis: 
1.) Create, implement and sort the VOC information 
2.) Evaluate historical data for useful information  
3.) Pare down the project to the first step for project completion  
4.) Complete a SWOT Analysis 
5.) Time log data collection instrument design  
6.) Implementation of time log data collection instrument 
7.) Data collection (approximately 4 weeks) 
8.) Data transformation into a useable form 
9.) Data interpretation and analysis 





To verify which tool identification system should be used, a process of comparisons will 
be implemented. The KSU eReturn team plans to research different ways to identify 
tools. A cost analysis of the best two tool identification methods will be made. Later in 
the program, the data that was collected during this portion of the project can be used to 
verify that tool identification has improved the process. Because this project is under the 
program umbrella of revamping the eReturn system, the verification must take place 
after the tool identification has occurred. Verification after the closure of this project 
should see a decrease of approximately 50-75% of the time spent on entering a product 
into the eReturn system. Currently the errors that occur in the eReturn product identity 
are manually corrected by Turner Supply. Error Reporting issues needs to be 
addressed in a cohesive fashion by Siemens and their software. 
3.3. Budget 
Siemens would need an initial investment between $605,666 and $935,491 in order to 
implement product identification procedures to barcode 300,000 tools. Additionally, tools 
may be out of commission for a short period of time while they are being labeled. The 
analysis gathered from kit turnover times and the price structure of the labeling 
equipment will determine the final costs after analysis. 
3.4. Resources 
3.4.1. Materials Required 
In order to complete the project the team will require the use of the Microsoft Office 
Suites; Excel, PowerPoint, Word, and Visio. In order to complete the analysis Minitab 
and Excel Solver will be utilized. 
3.4.2. Materials Available 
Currently our team has all the required materials necessary to complete the Root Cause 
Analysis, and begin the DMAIC process for the complete project.  
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3.5. Team Assignments 
3.5.1. Responsibilities 
Siemens has elected to recruit students from Kennesaw State University’s Industrial 
and Systems Engineering (ISYE) Department to work on this program. Figure 3.1 
shows the organizational structure which consists of both Kennesaw State and Siemens 
personnel. The Lean Project Manager and Lean Project Lead are Siemens personnel 
whose role is to provide the Kennesaw State Students with access to the necessary 
information/data and to communicate to Siemens requirements for the eReturn 
program. The Operations Analyst responsibilities include inspecting current operations, 
investigating alternative solutions, and producing tests to verify results. Some of the 
Quality Group Managing Analyst’s responsibilities include ensuring that quality controls 
are set and solutions found meet requirements and standards. The Project Coordinating 
Liaison’s responsibilities include interviewing Siemens personnel, communicating 
project status with Siemens and the KSU eReturn Team, and ensuring project goals 










































Figure 3.1: Team Organization Chart 
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3.5.2. Team Assignments 
All teammates will participate in tasks identified in Table 1 below. 
Team Assignments 
Teammate Task Details 
Table of Contents, Figures, Tables 
Scott Create and Identify items in the 
tables 
Locate and identify the items listed in the table of 
Contents, Figures, and Tables throughout the document 
and record their locations. 
Chapter 1: Overview 
Scott Define design requirements and 
specifications  
Confirm that the project requirements have been fulfilled 
for the designated segments of the paper. 
Chapter 2: Literary Review 
Shannon Conduct and construct a review 
of a similar project 
Research and analyze various approaches to similar 
projects that could be applicable to our current scope and 
design 
Chapter 3: Approach 
Trisha Document and verify the 
approach of the project 
Verify and confirm that approach of the project is 
appropriate and on target to accomplishing the teams 
goals. 
Chapter 4: Data Collection & Evaluation 
Trisha Create VOC and Time Study 
requirements 
Construct a method from which data will be gathered and 
recorded for analysis. 
Scott Conduct Interviews Use VOC to interview all levels of personnel at Siemens 
FSP Atlanta Facility 
Shannon & 
Trisha 
Analysis Time Study data Review the time study data and analyze the results in 
order to verify product identification method. 
Chapter 5: Product Identification Methods 
Scott Research Research and report types of product identification 
methods for warehouse applications 
Chapter 6: Cost Benefit Analysis 
Shannon Create Cost Benefit Analysis 
Tools 
Use the cost Benefit Analysis Tools to verify and ensure 
the most effect solution. 
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Chapter 7: Implementation Plan 
Shannon Create Plan Construct a plan to implement the chosen approach. 
Trisha Verify Plan Verify that the plan of implementation can properly be 
executed.  
Chapter 8: Program Continuation 
Trish Create Plan Build a plan for future projects to build upon the one being 
conducted  
Chapter 9: Conclusion 
Scott Draw up conclusion for project Create a final take away from the goals, research, and 
results of the project. 
Shannon & 
Trisha 
Review conclusion Review and revise conclusion as necessary. 
Deliverables 
Scott Video Develop a video clip to be used during the final 
presentation. 
Trisha Power Point & Poster Create a final PowerPoint presentation. 
Shannon Power Point & Poster Design and construct a poster to be on display for the 
final presentation. 
All Report Write a final report and review all materials and 
recommendations that should be sent to Siemens FSP 
Atlanta. 




3.5.3. Gantt Chart 
The KSU eReturn Team will meet with Lean Manager or Project Lead biweekly as 
necessary. Below is the eReturn team’s schedule for the project. 
 





3.6. Flow Chart 
As seen in Figure 3.3 the current eReturn process has been provided by Siemens FSP 
Atlanta Facility. 






Chapter 4: Data Collection and Evaluation 
4.1. Voice of the Customer 
4.1.1. Manager Opinion 
From interviewing upper management, the main expectations for the kit inventory 
process are speed and accuracy. Tools should be appropriately identified upon their 
initial inspection and sent to their designated shop for any additional work that is 
needed. A tool scanning method was discussed for desired implementation in order to 
further increase the speed and accuracy of the kit assemblers.  
 
The goal of the kit assembly process is to finish assessments as fast as possible so that 
tools may be turned over quickly for the next order. To obtain this goal, the current 
method to turn over kit is a first come first served (FCFS) basis so that there is a 
reduced kit idle time. 
 
Currently, Management opines that the proper procedures are currently being 
implemented to obtain the expectations and goals. Although it has been noted, that new 
technology such as computers, software, or scanning tools could further assist in 
obtaining their designated requirements. 
 
By meeting the requirements for the kit assessment and turnover procedures, customer 
satisfaction is maintained as well as kit assembler moral. Through this the perception of 
Siemens quality is maintained and heightened. This also allows the company to operate 
at a steady state with the potential for growth if the quality characteristic are correct and 
on-time kits are maintained and improved upon.  
 
If current kit turnover times could be decreased, there would be a positive trickledown 
effect in employee productivity and employee turnover rates. With the decrease in kit 
turnover times, more kits would be available for shipment. Additionally, this would 
decrease overtime and transportation costs. It would allow an increase in house 




As of now, the dissatisfies that were noted by management are the stockroom inventory 
levels and inventory control. The turnover rates of employees are high and the kit 
assembly times could be lower. Additionally, there are not enough computer terminals 
for the kit assemblers to complete kit assessments, enter data in the current software 
program and file their paperwork. 
 
Management idea to enhance the current kit procedures is to add more automation to 
the process. Also, increase the number of usable barcodes on tools and maintain an 
asset management system to simplify data entry. Additionally, the current employee 
population should be increased and further trained in their respective shops would 
greatly aid in decreasing kit turnover times.  
4.1.2. Kit Assembler Opinion 
When Kit Assemblers begin to assess a kit, there is a general consensus among 
everyone to expect the worst when a kit is opened. Tools are usually in disarray inside 
the kits this requires a significant amount of time to sort the tools before kit assessment 
begins.  
 
In order to fulfill their job tasks, the Kit Assemblers require test equipment, computers, 
and kit/tool knowledge and skills. Prior training and experiences of the Assembler 
greatly impacts the Assembler’s inventory a kit times. 
 
While the work can be long, the Kit Assemblers believe that resetting a kit and turning it 
back over is a simple process. While turning over a kit is simple, the wait times for 
product replenishment form inventory are extremely unacceptable.  
 
In many cases, product, tools or parts are requested in order to replenish a kit. This 
request fulfillment takes a day to multiple weeks. This excessive amount of lag time 




If given the chance to enhance the kit turnover time, the unanimous consensus would 
be to reduce the length of time it takes Turner to deliver the requisitioned tool. In 
addition to reducing wait times, more computers and a tool identification system were 
suggested in order to speed up initial assessment times.  
4.1.3. Shared Opinion 
 When comparing the opinions of management and kit assemblers there is a state of 
satisfaction in the current procedures; but, there is unanimous support for decreasing 
wait times on tool requests from Turner Supply. The stakeholders believe that 
enhancing the technology all over the facility in terms of computers and scanning tools 
would assist in the shared goals. 
 
Figure 4.1: Voice of the Customer 
Management 
 • Increase amount of kits produced 
 • Increase employee productivity 
 • Reduce employee turnover rates 
 • Decreased transportation cost 
 • Increase in innovation and house cleaning time  
 • More automation is needed 
 • Increase the useable bar codes 
 • Simplify data entry 
 • Increase and train more employees 
 Kit Assemblers 
 • Decrease tool requisition time 
 • Tool identification system 
 • More computers 
 • Make job simpler and efficient 
 • Reduce printed paperwork  
 Shared Opinion 
 • Decrease tool requisition time 
 • Enhancing technology (computers and scanning tools) 
 • Add helpful new technologies 
 • Reduce kit turnover time 
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4.2. Time Study Requirements & Methods 
No time study data regarding kit assessment and eReturn Login times were available 
for use at the Siemens FSP site, so a data logger and procedures were created for 
implementation around the site. The data logger took the general information from kit 
assemblers: Name, Date, Shop, Item counts. The logger then required the initial start 
time/date and the finishing time/date for the overall kit assessment. In addition to the 
overall time, another section was designated for eReturns. This section allowed the kit 
assembler to record how many items in the kit had to be eRetured and or looked up to 
identify the tool. View Appendix E: Data Logger for a copy of the data logger template.  
Note: the original data is confidential so the originals will not be produced in this 
document. 
 
The data collected identified the typical time taken to assess a kit as well as the 
percentage of time that is spent on eReturn activities. With the goal of implementing a 
tool identification system, it is imperative to understand how time is current being spent. 
Time comparisons will show how much time would be saved or re-appropriated. This 
comparison will be used for the cost benefit analysis and show the benefits that would 
be gained by the tool identification system. 
  
Over the course of a month these data loggers were sent to two different kit assembly 
teams. A total of seven shops were involved. These shops are Torque, Small Tools, 
Electrical, Mechanical, A-Set, Bulk Tools, and Precision. This allowed for a total of 
twenty-three kit assemblers to gather data. The sample randomness were the different 
shops, the data collection personnel, the size and type of kits data was collected from. It 
was imperative to understand that these data loggers remained in the hands of the kit 
assemblers at all times until they were given to the KSU eReturn Team. This procedure 
was used so that the kit assemblers would collect accurate data and not try to enhance 
their data under the impression that this data would be used for job performance 
measures. The sources privacy enhanced the integrity of the results. Only the KSU 
eReturn Team and the kit assemblers viewed the data to maintain that the data was not 




The data loggers were collected weekly and reassigned to different kit assemblers in 
order to review their results and begin analysis on current kit and eReturn times while 
gathering additional data. 
4.3. Time Study Analysis 
4.3.1. Overall Kit Assessment Times 
After collecting the data loggers our team analyzed the results from 70 kits and found an 
average of 122 minutes were spent on initial kit assessments. Of the 122 minutes, 101 
minutes were spent on the initial assessment while the other 21 minutes were spent on 
eReturn tool lookup processes. As seen in Figure 4.1: Percentage of Kit Assessment 
Times, 17.25% percent of the time spent on kit assessments is spent on eReturn 
processes trying to identify the tools. 




Percentage of Kit Assessment Times
Kit Assessment eReturn Procedures
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4.3.2. Kit Assessment Times per Shop 
The sample size of 70 kit assessments yielded the below times per shop. This can be 
used as a rough snapshot of current times. 
 
Average Times Spent Per Shop 
Shop 






A-Set 104:25:00 1:06:00 1.17% 
Bulk Tools 3:32:48 0:07:16 3.42% 
Electrical 0:13:17 0:01:57 14.72% 
Mechanical 0:23:27 0:00:05 0.39% 
Precision 0:01:20 0:00:42 52.17% 
Small Tools 1:29:49 0:03:01 3.36% 
Torque 0:20:56 0:14:30 69.28% 
Table 2: Average Times Spent Per Shop 
      Figure 4.3: Average Kit Assessment Times/Shop* 






























Average Kit Assessment Times/Shop
Bulk Tool Electrical Mech2 Precision Small Tools Torque
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      Figure 4.4: Average eReturn Time/Shop 
 
            Figure 4.5: Percentage of Time Spent on eReturns/Shop 
 
4.4. Number of Products (2017 Siemens records) 
4.4.1. Products in Siemens 
Siemens distinguishes into two categories which are durables and expendables. 
Durables are items that do not need to be replaced after every use such as a hammer. 
Expendables are products that must be replaced when used once such as dust masks. 










































Percentage of Time Spent on eReturns/Shop
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6,373 unique durables for a total of 797,304 individual products. The total inventory is 
$212,053,701.94.  
4.1.1.  Products in eReturn 
Table 3: Siemens 2017 eReturn Data 
4.1.2. Overall Products vs. eReturn Products 
The chart below show that the cost associated with eReturns compared to the overall 
Siemens tools is 1.18% (approx. $2.5 Million). This does not invalidate the need to 
address the problems associated with eReturns. One of the major problems with the 
eReturn system is the amount of time that an item spends in the eReturn area. If the 
eReturn is not checked back into inventory in a timely fashion, then requisitions for that 
item occur, and results in reaching the automatic order minimum limit. This increases a 
particular product's inventory level which ties up capital investment dollars. Due to the 
lack of historical data collection, the true value that is unnecessarily spent on excessive 





2017 eReturn Data 
Category Dollar Amount Unique Count % 
Products passed through eReturn $2,503,460.10    
Submissions  1415   
Products  3,771 43,205  
Cost of most expensive tool $9,830.00    
Average tool cost $90.68    
Tools costing less than $100 >$100.00  2,954 78.33% 
Tools costing between $100-1,000 $100-$1,000  788 0.2089 
Tools costing greater than $1,000 $1,000  29 0.77% 
Jobs with eReturns  247   
Job sites with eReturns   248  
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Siemens Inventory vs. eReturn Inventory 
 Unique Count $ 
Siemens Products 9,070 797,304 212,053,702 
eReturn Products 3,771 43,205 2,503,406 
% passing through eReturn 41.58 5.42 1.18 
 Table 4: Siemens Inventory vs. eReturn Inventory 
Note: The eReturn Team was not privy to the total number of jobs or job sites that this division of Siemens 
serviced. Nevertheless the volume of jobs and job sites is not a factor in our analysis. It may become 




Chapter 5: Product Identification Methods 
5.1. Product Identification 
Upon investigating the amount of time taken to conduct a kit assessment, it is clear that 
the assessment times for both eReturn and non-eReturn products can be decreased. 
This will ultimately clean up the eReturn area within Siemens FSP. In accordance with 
the input from the VOC that was conducted along with the observations by the KSU 
eReturn team, a system of product identification should be implemented to achieve the 
team’s goals. There are a number of solutions regarding product identification that could 
apply. 
 
5.2. Product Identification Methods 
5.2.1. Color Coding 
One method of organizing and identifying tools within the warehouse could be 
conducted by a color coding system. In such cases tools can be given a designated 
color pattern or design in order to quickly identify what the tool in question is and the 
tools purpose. Color coding for tool identification is a strong and cheap method of 
identification with a limited number of items. However, a warehouse with thousands of 
tool types this application would be impossible to impose. Some of the distracters from 
using this type of identification method is color patterns would be worn off of tools from 
use, employees could be color blind making the this identification useless, as well as 
the fact that there are only so many colors that can be used before product identification 
becomes too complex or infeasible.  
5.2.2. Photo Recognition 
A unique method of tool identification that is on the leading edge of technology is photo 
recognition. Photo recognition allows a tool to be processed through a scanner that 
automatically inventories the tool upon visual identification. This method is very similar 
to face recognition on current cell phones. The recognition program must learn what 
each tool looks like from various angles and store this information in a digital reference 
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library. By far, this type of tool identification is the most superior tool identification 
method. The major dilemma with this identification method is the costs. These costs are 
in terms of time and resources. Siemens warehouses thousands of differing tools and 
some of the tools having only the slightest difference in size from one another which 
currently is difficult for the recognition software to differentiate. Additionally, it can take 
up to a couple minutes to teach the program a single tool and be able to recognize that 
tool in a crowd of tools. So the cost of having an employee teach the recognition 
program would be lengthy and costly. While this method, once implemented, is an ideal 
choice, there are currently too many drawbacks that would be difficult for Siemens to 
overcome. 
 
5.2.3. Identification Tags 
Identification tags (ID tagging), is a technique used to attach a label to a product. Such 
tags can be in the form of a hang tag, sticker, or type of engraving on a particular tool. 
This allows for a temporary or permanent solution attached to a particular tool itself. 
 
5.2.3.1. Hanging Tags 
Hanging tags allow for a removable method of labeling a tool with a type of barcode or 
product information. Hanging tags can be attached relatively anywhere on a tool and be 
removed as needed. When a tool is in use the hanging tag can be removed to keep 
from being a hindrance when the tool is in operation. Afterwards the hanging tag may 
be placed back onto the tool. These types of identification tags are very cost effective as 
the tag materials can vary. Unfortunately, in a warehouse environment like Siemens, 
these tags can be torn, broken, removed, and lost. When a tool is on a job site being 
used, the operator will forget to reapply the tag. While the method is simple, the tags are 
impractical because they would be removed and reapplied at times.  
 
5.2.3.2. Sticker Tags 
Sticker tagging is a very common method that is similar to a hang tag except the sticker 
is not intended to be removed. Stickers are usually applied on a section of the tool that 
will not hinder the operation or preserve the identification information. This allows for a 
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simplified identification experience as the sticker tag only needs to be applied once and 
does not require technical skill or experience. While they might be slightly more 
expansive than a hang tag, sticker tags would be an ideal method for Siemens, 
especially when utilizing a barcoding system. Sticker tags are now multilayered with 
different adhesives designed for various work environments. With a barcode system in 
place, kit assessments could be conducted with the simple trigger of a scanner on the 
sticker’s code.  
 
5.2.3.3. Tag Engraving 
The use of tag engraving is a more permanent method to sticker tags. With enough 
purpose or use a sticker can be removed from a tool whereas engraved tool 
identification cannot be removed. Engraving is the most expensive route as far as 
identification tags allow. A laser is the typical method of engraving accompanied by a 
skilled technician. Any type of information can be engraved on a tool including a 
barcode that can be read by a scanner. This will allow for a tool to be used without any 
hindrance from a sticker or hang tag and have permanent identification no matter how 
much use the tool receives. Engraving would also be an idea method of Siemens as the 
tool identification cannot be removed and can be quickly identified. The determining 
factor would be the cost to engrave the thousands of different tools in the same type of 
manner. 
 
5.3. Ideal Product Identification 
Of the Identification methods stated above, the most ideal methods to be implemented 
at Siemens FSP would be sticker tagging and tag engraving. Both methods allow for 
none removable identification that can be simply scanned with a barcode scanner. This 
would allow employees to spend less time looking up or trying to identify tools within 
their assessments and apply the saved time to further assessments or kit turnovers. 
The largest determining factor between the two methods would be the cost feasibilities. 
Engravers would have a larger upfront cost and potential maintenance where stickers 




Chapter 6: Cost-Benefit Analysis 
6.1. Laser Engraver 
6.1.1. Laser Engraver Cost-Benefit Overview 
Net Savings = (Recurring savings - Recurring costs)*years - Initial investment 
 
EQ 1: Laser Engraver Cost Benefit Overview 
Net Savings = ($4,583,393/yr - $220,218/yr)*years - $935,491  
6.1.2. Laser Engraver Initial Investment 
Initial investment = Training +Training impact on regular work + Software+ Barcode 
Scanners + Engravers + Initial Barcoding  
 
EQ 2: Laser Engraver Initial Investment   
Initial investment = $2,278 + $2,278 + $2,000 + $810 + $90,000 + $837,375 = $935,491 
 
Training: Cost of barcode training + Cost of engraver training 
    Cost of barcode training = (Time to train new process)*((34 reg. employees)*($25/hr) 
+ (17 contractors)*($17/hr)) 
Assume 2 hours to train employees of new process. 
 Cost of engraver training = ($25/hr)*(Time to train engraver)*(# of employees 
trained on engraver) 
Assume 3 hours to train on engraver. Assume 5 employees would receive engraver 
training. 
 
Training impact on regular work: Assume to be equal to the cost of training  
 
Software: Assume $2000 
 
Barcode scanners: (# of scanners)*(price of scanner) 




Engravers: Assume that the company would purchase 2 engravers. Estimate each 
engraver at $45,000. Total of $90,000. 
 
Initial Barcoding: ($25/hr)*(Total parts to be barcoded) / (Barcodes engraved per hour) 
Assume that the total parts to be barcoded was 300,000. Assume that the engraving 
machines could apply 8 barcodes per hour. 
6.1.3. Laser Engraver Recurring Savings 
Recurring Savings = More kits processed + Less over-ordering + Easier training & 
Lower turnover rates + eReturn + Missing tool charges + Turner Supply 
 
EQ 3: Laser Engraver Recurring Savings 
Recurring Savings = $4,524,000 +$4,560 + $23,235 + $126,115 + $3,648 + $31,597 = 
$4,583,393/yr 
 
More kits processed savings: (Avg. kit rental profit)*(additional kits/yr) 
Estimated avg. kit rental profit = ($15.08 million) / (current avg. kits/yr). Used that 
current yearly profit to break even ~ $21 million, and lowered to 15.08 million to account 
for the current deficit, A-set profits, and to be conservative. Current avg. kits/yr 
estimated from supplied 2017 data as 7788 kits/yr. Assume barcoding would allow for a 
30% increase in kit productivity, which makes the additional kits/yr = (current avg. 
kits/yr)*(30%) = 2,336 kits/yr. 
  
Less over-ordering savings: (avg. part price)*(avg. order qty)*12 month/year 
Assume avg. part price to be $76. Assume avg. order qty to be 10. Assume this would 
happen once per month on average. 
  




 Current training costs = (current training hours)*(Turn-over rate)*(($25/hr)*(34 
reg. employees) + ($17/hr)*(17 contractors)) 
Assume Current training hours to be 80 hours. Used supplied 30% turn-over rate. 
New training costs = (new training hours)*(Turn-over rate)*(($25/hr)*(34 reg. 
employees) + ($17/hr)*(17 contractors)) 
Assume new training hours to be 24 hours. Assume new turn-over rate with barcode 
system to be 15%. 
  
eReturn savings: Current eReturn identifying costs - New eReturn identifying costs 
 Current eReturn identifying costs = ($22.33/hr)*(current avg. time to 
identify)*(avg. eReturn parts/yr) 
Used weighted average for avg. pay/hr of $22.33/hr. From data, current avg. time to 
identify is 23.5 minutes. From 2017 data, there are 14,465 avg. eReturn parts/yr. 
 New eReturn identifying costs = ($22.33/hr)*(new avg. time to identify)*(avg. 
eReturn parts/yr) 
Assume new avg. time to identify with barcode to be 4.4s. From 2017 data, there are 
14,465 avg. eReturn parts/yr. 
 
Missing tool charges: (avg. missing tool charge)*(new avg. missing tool charges/year) 
Assume avg. missing tool charge to be $76. Assume that with barcoding, 48 additional 
missing tool charges could be found per year. 
  
Turner Supply: ($22.33/hr)*(avg. man-hours fixing TS errors/day)*(283 work days/year) 
Assume avg. man-hours fixing TS errors per day to be 5 hours. 
6.1.4. Laser Engraver Recurring Costs 
Recurring costs = Maintenance cost + Barcode replacement cost + New inventory 
barcoding + Wrong barcoding  
 
EQ 4: Laser Engraver Recurring Costs 




Maintenance cost: Assume $2500/year 
  
Barcode replacement cost: ($22.33/hr)*(Total barcoded tools)*(%replacement) / 
(Barcodes engraved per hour) 
Used weighted avg. of $22.33/hr for avg.pay/hr. Assume that 5% of tools would need 
barcodes replaced per year. Assume that the engraving machines could apply 8 
barcodes per hour. 
  
New inventory barcoding cost: ($22.33/hr)*(Total barcoded tools)*(%new tools) / 
(Barcodes engraved per hour) 
Used weighted avg. of $22.33/hr for avg.pay/hr. Assume that the amount of new tools 
needing barcodes per year would be 5% of the total number of tools. Assume that the 
engraving machines could apply 8 barcodes per hour. 
  
Wrong barcode cost: ($22.33/hr)*(%wrong barcode)*(Total barcoded parts)*(avg. 
hours to identify and fix) 
Used weighted avg. of $22.33/hr for avg.pay/hr. Assume that a part will be mislabeled 
1% of the time. Assume total barcoded tools to be 300,000. Assume avg. hours to 
identify and fix was 2 hours. 
6.2. Stickers 
6.2.1. Stickers Cost-Benefit Overview 
Net Savings = (Recurring savings - Recurring costs)*years - Initial investment 
 
EQ 5: Stickers Cost Benefit Overview 
Net savings = ($4,583,393/yr - $227,565/yr)*years - $605,666 
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6.2.2. Stickers Initial Investment 
Initial investment = Training +Training impact on regular work + Software+ Barcode 
Scanners + Stickers + Initial Barcoding 
 
EQ 6: Stickers Initial Investment 
Initial investment = $2,278 + $2,278 + $2,000 + $810 + $375,000 + $223,300 = 
$605,666 
 
Training: Cost of barcode training = (Time to train new process)*((34 reg. 
employees)*($25/hr) + (17 contractors)*($17/hr)) 
Assume 2 hours to train employees of new process. 
  
Training impact on regular work: Assume to be equal to the cost of training  
 
Software: Assume $2000 
 
Barcode scanners: (# of scanners)*(price of scanner) 
Assume 9 scanners to be purchased. Assume scanner costs $90. 
 
Stickers: Estimate each sticker at $1.25. Total of $375,000 for 300,000 tools. 
 
Initial Barcoding: ($22.33/hr)*(Total parts to be barcoded) / (Stickers applied per hour) 
Used weighted avg. of $22.33/hr for avg.pay/hr. Assume that the total parts to be 
barcoded was 300,000. Assume that employees could apply 30 barcodes per hour. 
6.2.3. Stickers Recurring Savings 
Recurring Savings = More kits processed + Less over-ordering + Easier training & 
Lower turnover rates + eReturn + Missing tool charges + Turner Supply 
 
EQ 7: Stickers Recurring Savings 
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Recurring savings = $4,524,000 + $4,560 + $23,236 + $126,115 + $3,648 + $31,597 = 
$4,583,393/yr 
More kits processed savings: Avg. kit rental profit)*(additional kits/yr) 
Estimated avg. kit rental profit = ($15.08 million) / (current avg. kits/yr). Used that 
current yearly profit to break even ~ $21 million, and lowered to 15.08 million to account 
for the current deficit, A-set profits, and to be conservative. Current avg. kits/yr 
estimated from supplied 2017 data as 7788 kits/yr. Assume barcoding would allow for a 
30% increase in kit productivity, which makes the additional kits/yr = (current avg. 
kits/yr)*(30%) = 2,336 kits/yr. 
  
Less over-ordering savings: (avg. part price)*(avg. order qty)*12 month/year 
Assume avg. part price to be $76. Assume avg. order qty to be 10. Assume this would 
happen once per month on average. 
  
Easier training & lower turnover rate savings: Current training costs - New training 
costs 
 Current training costs = (current training hours)*(Turn-over rate)*(($25/hr)*(34 
reg. employees) + ($17/hr)*(17 contractors)) 
Assume Current training hours to be 80 hours. Used supplied 30% turn-over rate. 
New training costs = (new training hours)*(Turn-over rate)*(($25/hr)*(34 reg. 
employees) + ($17/hr)*(17 contractors)) 
Assume new training hours to be 24 hours. Assume new turn-over rate with barcode 
system to be 15%. 
  
eReturn savings: Current eReturn identifying costs - New eReturn identifying costs 
 Current eReturn identifying costs = ($22.33/hr)*(current avg. time to 
identify)*(avg. eReturn parts/yr) 
Used weighted avg. of $22.33/hr for avg.pay/hr. From data, current avg. time to identify 
is 23.5 minutes. From 2017 data, there are 14,465 avg. eReturn parts/yr. 




Assume new avg. time to identify with barcode to be 4.4s. From 2017 data, there are 
14,465 avg. eReturn parts/yr. 
Missing tool charges: (avg. missing tool charge)*(new avg. missing tool charges/year) 
Assume avg. missing tool charge to be $76. Assume that with barcoding, 48 additional 
missing tool charges could be found per year. 
  
Turner Supply: ($22.33/hr)*(avg. man-hours fixing TS errors/day)*(283 work days/year) 
Used weighted avg. of $22.33/hr for avg.pay/hr. Assume avg. man-hours fixing TS 
errors per day to be 5 hours. 
6.2.4. Stickers Recurring Costs 
Recurring costs = Maintenance cost + Barcode replacement cost + New inventory 
barcoding + Wrong barcoding  
 
EQ 8: Stickers Recurring Costs 
Recurring costs = $90 + $59,830 + $29,915 + $137,730= $227,565/yr  
 
Maintenance cost: Assume $90 maintenance cost per year for scanner replacement 
etc. 
  
Barcode replacement cost: ($22.33/hr)*(Total barcoded tools)*(%replacement) / 
(Stickers applied per hour) + (Total barcoded tools)*(%replacement)*($1.25/sticker) 
Used weighted avg. of $22.33/hr for avg.pay/hr. Assume that 10% of tools would need 
barcodes replaced per year. Assume that the employees could apply 30 barcodes per 
hour. 
  
New inventory barcoding cost: ($22.33/hr)*(Total barcoded tools)*(%new tools) / 
(Stickers applied per hour) + (Total barcoded tools)*(%new tools)*($1.25/sticker) 
Used weighted avg. of $22.33/hr for avg. pay/hr. Assume that the amount of new tools 
needing barcodes per year would be 5% of the total number of tools. Assume that the 




Wrong barcode cost: ($22.33/hr)*(%wrong barcode)*(Total barcoded parts)*(avg. 
hours to identify and fix) + (Total barcoded tools)*(%wrong barcode)*($1.25/sticker) 
Used weighted avg. of $22.33/hr for avg.pay/hr. Assume that a part will be mislabeled 
1% of the time. Assume total barcoded tools to be 300,000. Assume avg. hours to 
identify and fix was 2 hours. 
6.2.5. Savings Comparison 
Engraver vs. Sticker Net Savings 
Years Engraver ($) Stickers ($) 
1 3,427,684 3,750,162 
2 7,790,859 8,105,989 
3 12,154,034 12,461,817 
4 16,517,209 16,817,644 
5 20,880,384 21,173,472 
6 25,243,559 25,529,299 
7 29,606,734 29,885,127 
8 33,969,909 34,240,954 
9 38,333,084 38,596,782 
10 42,696,260 42,952,610 




Chapter 7: Implementation Plan 
7.1. Identification Priority 
Setting an order for tool identification will allow the process to proceed smoothly and 
orderly. This is imperative for scheduling purposes, man-hour usage and will minimize 
workflow interruptions. Tool identification can be set by many priorities. Three 
alternatives were examined. The ultimate decision is at management's discretion. 
7.2. Alternate Methods of Determining Priority 
7.2.1. Frequency of Unique Tools  
As mentioned in Chapter 4: Overall Products vs. eReturn Products (page 23); the 
volume of unique tools passing through the eReturn system in 2017 was 3,771. The 
number of instances at which an eReturn is filled out with a unique tool can be seen 
below. 
Reoccurring Tools Within eReturn 
  Reoccurring eReturns Percentage 
Number of Unique Instances >10 3.83 Average  
Number of Unique Tools 323 3,771 8.56% 
Total Number of Tools 13,625 43,205 31.55% 
Total Cost of Tools $794,436.44 $2,503,460.10 31.73% 
   Table 6: Recurring Tools Within the eReturn System 
List of high priority tools will be noted in Appendix F 
 
Since the average tool appears on 3.83 unique eReturn forms, our team will focus on 
initially identifying the tools that appear 10 times or greater. It should be noted that this 
will account for almost one third of the tool worth that passes through the eReturn 
system, or 0.37% of tool worth within Siemens FSP Atlanta. This figure appeared to 




7.2.2. Quantity of Tools 
The Quantity of tools based on count was calculated. Then the unique SKUs were 
pulled from those counts. The chart below defines the quantity of unique SKUs based 












Table 7: Quantity of Recurring Unique SKUs in eReturn 
The below Pareto Chart shows the priority for tool identification based on the count of 
tools that went through the eReturn process for unique SKUs. 
     Figure 6.1: Pareto Chart Unique SKUs 
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Interpreting the data revealed that based on tool count, the largest category is 1-24 
tools that were returned for a particular SKU. The count is 19,436 tools. The volume of 
tools is significant in this category. It would encompass almost half of the tools that went 
through the eReturn process.  
7.2.3. Range of Price for Individual Tools 
A range of the costs for the individual tools was selected. Once the price range was 
determined the amount of SKUs in each category was counted. The chart below shows 
the number of unique SKUs in each individual tool price category. 
Price Range ($) 








Table 8: Quantity of SKUs in Price Category 
 
The largest number of SKUs occurs when the individual tool range is under 50 dollars. 
The smallest number of SKUs in all the various prices occurs when the tool is 
individually priced is between 600-999 dollars.  
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The Pareto Chart below shows that the largest category based on the total of price of 
Individual tool costs is a tool costing 200-399 dollars. The unique SKUs involved in this 
category are 273 SKUs.  
    Figure 6.2: Pareto Chart Total Cost of Tools 
7.2.4. Conclusions on Priority of Tool Identification 
Taking into account the various methods to implement the tool indemnification process, other 
practical methods such as volume, tool cost, ease of initial process start-up were 
considered. To begin the tool identification process, the tools in the price range larger 
than 600 dollars should be labeled first. The quantity of tools that would initially be 
labeled is small and therefore easily accomplished. This would entail labeling 
approximately 46 SKUs. Not only would this entail a minimal amount of SKUs: but, it is 
economically prudent to identify for tracking purposes the largest priced items. 
 
Overlapping the data in the above analysis showed that the tools in the pricing range of 
400-599 dollars. This would involve approximately 144 SKUs. After the large dollar 
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valued tools are labeled then the tools between 200-399 dollars should be identified 
followed by tools costing between the 100-199 dollars. Finally the tools in the 50-100 
dollar range should be labeled. 
 
It is opined that tools costing less than 50 dollars should not be labeled. The 
manufacturer's SKUs could easily be transposed into Siemens SKU through software 





Chapter 8: Program Continuation 
Due to the sheet size of this program (revamping the eReturn system) there are just a 
few steps to complete this program. After the tool identification is completed, the 
eReturn area needs to be adjusted to form a cohesive, organized area. The computer 
and barcode reader must have their own location. A work surface or table must be set 
alongside the computer and the barcode reader so that products can be easily 
processed. 
 
The rack shelving needs to be segregated into sections for durable and expendable 
products. The rack storage needs to have four sets weekly dividers. At the end of each 
week, the week the individual in charge of the eReturn system needs to place the 
weekly dividers at the end of the weekly storage. This will allow anyone to see that 
Turner Supply has placed the products back into inventory. This will allow for a time and 
visual marker to show that nothing from that month remains in the eReturn system 






Chapter 9: Conclusion 
After our research and analysis, we have determined that implementing a sticker 
identification system is the initial step and the most cost effective method to begin 
rectifying the existing problem in the eReturn system. Tool identification will reduce a 
large amount of human error, will make the tools traceable, will reduce training time, 
decrease over-ordering and inventory, and will allow the tools to be processed back into 
inventory rapidly. These are only a few impacts that the identification system will afford 
the company regarding their eReturn system. The impact in other areas includes more 
kits can be processed, quicker kit turn-around time, decrease kit assembler training time 
and a substantial financial gain.  
 
The minimum success criteria of; 50% reduction time to enter a product into the eReturn 
system; 30% Reduction of error rates in the software and paperwork system; decrease the time 
tools are spent in the eReturn system will easily be reached once the tool identification system 
is implemented. After tool identification has occurred, Siemens should verify that the minimum 
criteria have been met by using the eReturn time data logger to time the assessment process 
again. The data collected will then be compared to the data the eReturn team collected to 
determine the reduction in time. Siemens will also compare the error rates before tool 
identification has been implemented to the error rates after implementation.  
 
The continuation of the eReturn program should be broken into smaller projects. One of these 
projects would be rearrange the rack storage system. This needs to set-up into three distinct 
areas: expendable, durables, and calibration. These three areas need to be setup and labeled 
so that a first in first out system can be implemented. It is recommended that the labeling show 
what tools entered the eReturn area in a Sunday to Saturday week schedule. 
 
To begin the physical transformation, a computer, barcode reader and a work surface need to 
be installed in the eReturn area. This will allow an employee to place the smaller items on the 
work surface and then scan the products into the eReturn system. These items should be 
physically secured to this area so that no one can move them to a different area. They also 




Having a dedicated supervisor over the eReturn area would allow a cohesive structure to be 
developed. This needs to include the appropriate procedures to follow. It is necessary to have 
one person responsible for an area so that they can oversee the multitude of employees that will 
be in this area. This has a large practical application.  
 
With the completion of the tool identification project and all the other various projects that need 
to completed, the eReturn system will function comprehensively and will be easily monitored. At 
this time any changes that have been made to the eReturn system can be tweaked and 
changed so that there will be continual improvement. Continual monitoring is important because 
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Appendix B: Contact Information (Student and 
Advisor Contacts) 
The KSU eReturns team can be conducted at: 














Appendix C: Reflections (The Educational Experience, 
Challenges Faced, Resolutions) 
There were many educational experiences that our course work prepared us for. The 
DMAIC process was the most helpful in setting up a game plan. The mathematical, 
charting, evaluations, and data interpretation could not have been accomplished without 
classes taken in these areas. We faced numerous business challenges. This was a 
politically charged area to work, because there were financial and political properties 
involving Siemens and Turner Supply. The lack of data that was made available to us 
was the largest impact of this political struggle. We had to align the project with a 
multitude of different agendas to be able to reach our goals. 
 
It was astonishing that the imbedded Turner Supply software was not cohesive with 
Siemens inventory management system which allowed for many errors between the two 
companies. Furthermore, we found communication was lacking between the two 
companies; and Turner supply was not fulfilling their contractual obligations. We were 
informed that Turner Supply was required to remove all products that enter their 
eReturn system within two weeks. We are flabbergasted by the lack of contractual 
enforcement, because 2.5 million dollars was funneled through the eReturn system in 
2017. This also impacts the opportunity costs that may be used on other projects that 
would improve the facilities. 
 
Again, the lack of communication between Siemens and Turner Supply’s software 
package fragmented the data so that usable data was unobtainable without reaching 
out to a higher up individual. We attempted several time to reach out to the appropriate 
individuals but were unable to obtain the requested data. Another hindrance was that 
management was lackadaisical about the need for improvement. They felt that since 
this division is not for profit (ROR=0) then the current performance was satisfactory. 
They did not seem overly concerned about the high rate of unfulfilled and late kits that 




Using soft skills was the only way that most of our project was completed. Soft skills are 
invaluable in business and life. These should be taught in required classes. 
 
The final solution of tool identification is currently being implemented at this facility. We 




Appendix D: Voice of the Customer (VOC) 








3 - Years of working with kit inventory? 10 Years 43 Years Experience
4 - How often do you work with/in kit inventory? Rarely Daily from a management perspective
5 - What are your expectation for kit inventory?
Accuracy is KEY, Speed is second
Scanning woul dbe greatly essential. Tool technicians need to touch 
look, assess tools
6 - Do you have any goals for kit inventory?
Fewer negative feedback from customers base don tooling accuracy
Quick turn around, quicker process with cleaning and kit 
assessments. Tool turnover from tool shops. Finish assessents with 
white tags once initial assessment is complete. Kits can take from 30 
minutes to 10 days.
7 - What do you feel about the overall quality of the kit inventory 
processes?
Good… There are areas for improvement. Lag times could be 
reduced. Time utilization bettwen kit lags. High standards on cleanup and keeping tools in place for shipment
8 - What will happen if the quality of the kit inventory process is 
raised?
Helps with perception that everything is in line with Siemens 
procedures.
Customer satisfaction, inspiure them to return kits in same 
condition as sent.
9 - What will occur if the kit inventory time was decreased?
90 days to turnover kits as per contracts to collect sales. Trickle 
down affect as productivity increases with decreased turnover 
times. Everything is cost related
More avaliable kits to ship, reduce overtime and transportation 
costs. House cleaning & Safety improvements, positive increase in 
moral.
11 - What satisfiers do you have with kit inventory?
Sound & Working. Electronic System has decent control & Flow. 
Simplicity*** New TCTP system will help 
Good Work with tools avaliable. Constant training, own Siemens 
Contractors
12- What dissatisfiers do you have with kit inventory? Issue with stock room inventory numbers, inventory control Turnover rates, understaffed, not enough computer terminals
14 - How could enhance the system? More audtimiation, barcodes, asset manageemnt tools. Easier Data 
entry. Claim to fame in Siemens are the quality of tools.
Increase head counts and staff, cross train more employees in 






Appendix D.2. Kit Assembler Responses 
Basic Data
1- Name:
2 - Dept: Electrical Mechanical 1 Containers
3 - Years of working with kit inventory? 22 years 13 years 5 years
4 - How often do you work with/in kit inventory? Daily Varies, Occasionally Daily
Kit Assemblers
Overall kit inventory assessment
5 - What are you expectations?
Condition of Equipment, missing inventory - Expect the worst, 
always Everything should be inside the kit Expect the worst at all times, messy work, tools everywhere
6 - What are your needs?
Good tools, test equipment, knowledge of kit inventory - kit 
inventory picture guide is good
Compter for inventory report sheets. Tooling associated with tool 
testing
Personal Assessment skills, Relys on self for everything needed. 
Occasional lift and hand tools
7 - Rate your ease of use? How easy is it to set a kit back in stock?
Some easiers that others mid ease of use wainting on others to 
complete kits. Waiting on people and resources, lining up resources 
for later use Rate of a 7 varies on what is insdie the kit rate of a 7 13-15 days to turnover a kit, long work. Rate of a 10 easy 
8 - How time efficient is the current system?
Could be better, lots of misscommunications rate of a 4 Personally very efficient, varies for everyone else
Complete kits/lots of paper work. File cabinet full of paper work for 
records
9 - What are steps take the most time?
waiting on supplies - Turner Supply Part/Tool shortages, delivery of equipment
paper work. Spend 2 hours a day doing paper work. Spending a total 
of 10 hours a day working
Prioritization
10 - How would you enhance the system  (Priority 1)?
Computers, automated systems, not enough technology or 
computer terminals. Man power in Turner Supply, Turner Supply 
Turnaround
Replacemnet tooling readily avaliable, surpluse of stokc. Turner 
Supply slow turn Around 12 days to receive tool orders
paper work efficeincies/redundancies. Tooling return speed from 
shops
11 - Priority 2?
Make Money, Accuracy do it right the first time so that the same 
work does not have to be redone Inspection - Quality of equipment Initial Assessment Review
12 - What is the lowest Priority? Paiting/Clean up Everything is a Priority to him
Enhancement
13 - Do you feel that the system needs to be made 
better/streamlined/enhanced? Decent if all people are doing their jobs
Steamline, a lot of walking between shops to obtain equipment. 
Enhance assessability of shops/safety, house cleaning. Improvement in shop tool turnaround/increase shop efficiencies.
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Last Name First Name Shop SKU S/N Line Items per kit Total Items per kit Start Date Start Time Finish Date Finish Time Time Taken Start Date Start Time Finish Date Finish Time Time Taken # Of Items Looked Up
Mech2 78038586 13569064 2/21/2018 11:12 2/21/2018 11:28 00:00:16:00 00:00:16:00
Mech2 7800186 13566504 2/26/2018 14:16 2/26/2018 14:36 00:00:20:00 00:00:20:00
Mech2 7800364 10003459 2/27/2018 9:17 2/27/2018 11:05 AM 00:01:48:00 00:01:48:00
Mech2 7800363 13590029 2/28/2018 11:27 3/1/2018 7:04 AM ############ 00:05:37:00
Torque 78004765 10002266 2/26/2018 9:02 2/26/2018 9:04 00:00:02:00 00:00:02:00 2/26/2018 9:05 2/26/2018 9:16 0:11:00 2
Torque 78004766 13568115 2/26/2018 11:22 2/26/2018 11:25 00:00:03:00 00:00:03:00 2/26/2018 11:27 2/26/2018 13:37 2:10:00 2
Torque 78004765 10012258 2/27/2018 8:11 2/27/2018 8:44 00:00:33:00 00:00:33:00 2/27/2018 8:50 2/27/2018 9:09 0:19:00 2
Torque 78050994 13574054 2/28/2018 16:16 2/28/2018 16:22 00:00:06:00 00:00:06:00 2/28/2018 16:26 2/28/2018 16:42 0:16:00 4 Gauges
Torque 78050994 13574054 2/28/2018 14:01 2/28/2018 14:06 00:00:05:00 00:00:05:00 2/28/2018 14:10 2/28/2018 14:32 0:22:00 4
Electrical 78021979 13508714 8 15 2/16/2018 0:00 2/16/2018 0:00:21 00:00:00:21 00:00:00:21 0
Electrical 7800174 10000114 6 6 2/16/2018 0:00 2/16/2018 0:00:10 00:00:00:10 00:00:00:10 0
Electrical 78021979 13523837 8 15 2/17/2018 0:00 2/17/2018 0:00:25 00:00:00:25 00:00:00:25 0
Electrical 78021979 13590760 7 9 2/17/2018 0:00 2/17/2018 0:00:25 00:00:00:25 00:00:00:25 0
Electrical 78019556 13524098 34 115 2/19/2018 0:00 2/19/2018 0:03:08 00:00:03:08 00:00:03:08 0
Electrical 78000818 10001162 9 12 2/21/2018 0:00 2/21/2018 0:04:13 00:00:04:13 00:00:04:13 0
Electrical 78021979 13506997 8 15 2/22/2018 0:00 2/22/2018 0:00:27 00:00:00:27 00:00:00:27 0
Electrical 78045112 13589285 12 14 2/22/2018 0:00 2/22/2018 0:00:35 00:00:00:35 00:00:00:35 0
Electrical 78021979 13603306 7 9 2/24/2018 0:00 2/24/2018 0:00:41 00:00:00:41 00:00:00:41 0
Electrical 7800320 13564817 3 3 2/24/2018 0:00 2/24/2018 0:00:05 00:00:00:05 00:00:00:05 0
Electrical 78019556 13499405 34 115 2/26/2018 0:00 2/26/2018 0:05:13 00:00:05:13 00:00:05:13 0
Electrical 7800454 10000528 46 235 2/27/2018 0:00 2/27/2018 0:35:40 00:00:35:40 00:00:35:40 0
Electrical 7800454 10000533 46 235 2/28/2018 0:00 2/28/2018 0:33:17 00:00:33:17 00:00:33:17 0
Torque 7800345 1003116 2/20/2018 8:13 2/20/2018 8:54 00:00:41:00 00:00:41:00 0
Torque 7800345 13506072 2/20/2018 13:31 2/20/2018 14:40 00:01:09:00 00:01:09:00 0
Torque 7800345 13499586 2/21/2018 8:15 2/21/2018 8:55 00:00:40:00 00:00:40:00 0
Torque 7800345 12407119 2/21/2018 10:18 2/21/2018 10:54 00:00:36:00 00:00:36:00 0
Torque 7800345 10003127 2/27/2018 8:30 2/27/2018 8:56 00:00:26:00 00:00:26:00 0
Torque 7800251 10002900 2/28/2018 9:30 2/28/2018 9:40 00:00:10:00 00:00:10:00 0
Torque 7800251 10013427 2/28/2018 9:50 2/28/2018 9:58 00:00:08:00 00:00:08:00 0
Torque 7800251 10002902 2/28/2018 10:20 2/28/2018 10:28 00:00:08:00 00:00:08:00 0
Torque 7800251 10002899 2/28/2018 10:30 2/28/2018 10:36 00:00:06:00 00:00:06:00 2/28/2018 11:00 2/28/2018 11:05 0:05:00 2
Small tools 78010797 12406669 2/16/2018 14:50 2/16/2018 18:15 00:03:25:00 00:03:25:00 2/19/2018 10:15 2/19/2018 12:00 1:45:00
Small tools 78010797 12406669 2/17/2018 6:00 2/17/2018 10:00 00:04:00:00 00:04:00:00 2/19/2018 12:45 2/19/2018 13:34 0:49:00
Small tools 78010979 12406669 2/17/2018 10:30 2/17/2018 14:00 00:03:30:00 00:03:30:00
Small tools 78021107 13499008 2/19/2018 11:10 2/19/2018 11:14 00:00:04:00 00:00:04:00 2/19/2018 1:00pm 2/19/2018 1:12pm 4
Small tools 78021107 13499008 2/19/2018 11:27 2/19/2018 11:33 00:00:06:00 00:00:06:00
Small tools 78021107 13499008 2/21/2018 6:55 2/21/2018 7:00 00:00:05:00 00:00:05:00
Small tools 78040804 13567974 2/19/2018 14:05 2/19/2018 14:20 00:00:15:00 00:00:15:00 2/21/2018 8:04 2/21/2018 8:11 0:07:00 6
Small tools 78040804 13567974 2/19/2018 14:50 2/19/2018 14:54 00:00:04:00 00:00:04:00
Small tools 78040804 13567974 2/21/2018 8:57 2/21/2018 9:08 00:00:11:00 00:00:11:00
Small tools 78040805 13543526 2/19/2018 15:02 2/19/2018 15:13 00:00:11:00 00:00:11:00 2/21/2018 9:46 2/21/2018 9:51 0:05:00 19
Small tools 78040805 13543526 2/19/2018 15:14 2/19/2018 15:16 00:00:02:00 00:00:02:00
Small tools 78040805 13543526 2/21/2018 8:30 2/21/2018 8:40 00:00:10:00 00:00:10:00
Small tools 78017844 13572139 2/21/2018 13:04 2/21/2018 13:25 00:00:21:00 00:00:21:00
Small tools 78017844 13572139 2/21/2018 13:37 2/21/2018 13:40 00:00:03:00 00:00:03:00
Small tools 7800106 10004082 2/22/2018 8:54 2/22/2018 9:15 00:00:21:00 00:00:21:00
Small tools 7800106 10004082 2/22/2018 9:30 2/22/2018 10:00 00:00:30:00 00:00:30:00
Small tools 7800106 10004082 2/22/2018 10:16 2/22/2018 11:01 00:00:45:00 00:00:45:00
Small tools 7800106 10004082 2/22/2018 11:12 2/22/2018 11:29 00:00:17:00 00:00:17:00
Small tools 78040804 13579779 2/22/2018 13:05 2/22/2018 13:11 00:00:06:00 00:00:06:00
Small tools 78040804 13567975 2/22/2018 13:18 2/22/2018 13:35 00:00:17:00 00:00:17:00
Mech2 78217837 13496743 12 2/21/2018 16:15 2/21/2018 16:26 00:00:11:00 00:00:11:00 2/21/2018 16:18 2/21/2018 16:20 0:02:00 12
Mech2 7800366 10011759 3 3 2/24/2018 8:25 2/24/2018 8:26 00:00:01:00 00:00:01:00 0
Mech2 7800366 10004306 3 3 2/24/2018 8:29 2/24/2018 8:30 00:00:01:00 00:00:01:00 0
Mech2 7800139 10003257 10 122 2/24/2018 9:30 2/24/2018 9:32 00:00:02:00 00:00:02:00 0
Mech2 7800139 10003261 10 122 2/24/2018 9:35 2/24/2018 9:37 00:00:02:00 00:00:02:00 0
Electrical 7800341 13494352 72 376 2/15/2018 13:00 2/15/2018 15:30 00:02:30:00 00:02:30:00 0
Electrical 78016573 13589738 6 12 2/16/2018 7:00 2/16/2018 7:05 00:00:05:00 00:00:05:00 0




Electrical 78016573 13496685 2 12 2/19/2018 14:00 2/19/2018 14:05 00:00:05:00 00:00:05:00 0
Electrical 78035718 13534321 52 184 2/22/2018 7:00 2/22/2018 11:30 00:04:30:00 00:04:30:00 0
Electrical 7800196 1001041 1 4 2/26/2018 10:00 2/26/2018 10:02 00:00:02:00 00:00:02:00 0
Small tools 78049950 13567802 3/9/2018 8:10 3/9/2018 8:35 00:00:25:00 00:00:25:00 3/9/2018 12:47 3/9/2018 12:54 0:07:00 3
Small tools 78049950 13567802 3/9/2018 8:40 3/9/2018 10:00 00:01:20:00 00:01:20:00 3/9/2018 2:27 3/9/2018 2:32 0:05:00 1
Small tools 78049950 13567802 3/9/2018 10:16 3/9/2018 10:50 00:00:34:00 00:00:34:00
Small tools 78049950 13567802 3/9/2018 10:57 3/9/2018 11:29 00:00:32:00 00:00:32:00
Small tools 78049950 13567802 3/9/2018 11:36 3/9/2018 11:53 00:00:17:00 00:00:17:00
Small tools 7800367 10003384 3/13/18 13:35 3/13/18 16:15 00:02:40:00 00:02:40:00
Small tools 7800367 10003384 3/14/18 8:00 3/14/18 10:00 00:02:00:00 00:02:00:00
Small tools 7800367 10003384 3/14/18 10:17 3/14/18 12:00 00:01:43:00 00:01:43:00
Small tools 7800367 10003384 3/14/18 12:48 3/14/18 14:50 00:02:02:00 00:02:02:00
Small tools 7800367 10003384 3/14/18 15:53 3/14/18 16:15 00:00:22:00 00:00:22:00
Electrical 7800252 10003328 50 584 3/12/2018 3:00 3/12/2018 3:05 00:00:05:00 00:00:05:00 3/14/2018 10:30 3/14/2018 12:00 1:30:00 1
Electrical 78005560 10011739 50 234 3/14/18 8:00 3/14/18 9:10 00:01:10:00 00:01:10:00
Electrical 78007465 10012801 9 29 3/14/18 14:00 3/14/18 14:05 00:00:05:00 00:00:05:00
Electrical 7000914 10002916 6 38 3/14/18 15:00 3/14/18 15:06 00:00:06:00 00:00:06:00
A-Set 7800265 10003920 1241 3/2/2018 9:15 3/12/2018 13:40 00:04:25:00 03:22:25:00 3/12/2018 1:50 3/12/2018 2:56 1:06:00 141
Bulk Tool 7800327 10004078 2/28/2018 12:55 2/28/2018 13:08 00:00:13:00 00:00:13:00 2/28/2018 1:00 2/28/2018 1:05 0:05:00 2
Bulk Tool 7800327 10004079 3/5/2018 10:45 3/5/2018 11:06 00:00:21:00 00:00:21:00 3/5/2018 10:20 3/5/2018 10:30 0:10:00 1
Bulk Tool 7800327 10004065 3/8/2018 12:48 3/8/2018 13:00 00:00:12:00 00:00:12:00 3/8/2018 11:15 3/8/2018 11:40 0:25:00 5
Bulk Tool 7800328 10004041 3/3/18 9:17 3/3/18 9:30 00:00:13:00 00:00:13:00
Bulk Tool 78030378 13510229 3/13/18 8:05 3/13/18 8:41 00:00:36:00 00:00:36:00
Bulk Tool 78029516 13507787 2/26/2018 11:00 2/26/2018 11:50 00:00:50:00 00:00:50:00 3/1/2018 8:15 3/1/2018 8:45 0:30:00 18
Bulk Tool 78061157 13598659 3/13/2018 9:00 3/13/2018 9:03 00:00:03:00 00:00:03:00 3/13/2018 9:06 3/13/2018 9:10 0:04:00 2
Bulk Tool 7800437 10003919 3/12/18 11:00 3/12/18 11:05 00:00:05:00 00:00:05:00
Bulk Tool 7800437 10011646 3/12/18 11:13 3/12/18 11:21 00:00:08:00 00:00:08:00
Bulk Tool 78061157 13598661 3/13/18 9:15 3/13/18 9:20 00:00:05:00 00:00:05:00
Bulk Tool 78061157 13585540 3/14/18 8:00 3/14/18 8:04 00:00:04:00 00:00:04:00
Bulk Tool 78061157 13585539 3/14/18 8:06 3/14/18 8:09 00:00:03:00 00:00:03:00
Bulk Tool 78030378 13510236 3/5/2018 9:00 3/9/2018 8:50 ############ 01:15:50:00 3/9/2018 9:00 3/9/2018 9:10 0:10:00 2
Bulk Tool 7800328 13494457 3/8/2018 14:10 3/8/2018 14:20 00:00:10:00 00:00:10:00 3/8/2018 14:30 3/8/2018 14:40 0:10:00 1
Bulk Tool 7800328 10004052 3/12/2018 10:30 3/13/2018 9:30 ############ 00:09:00:00 3/13/2018 10:20 3/13/2018 10:30 0:10:00 1
Bulk Tool 7800437 10011406 3/8/2018 10:35 3/8/2018 11:50 00:01:15:00 00:01:15:00 3/8/2018 13:15 3/8/2018 13:30 0:15:00 4
Bulk Tool 7800437 10011644 3/9/2018 10:35 3/9/2018 10:45 00:00:10:00 00:00:10:00 3/9/2018 10:50 3/9/2018 10:55 0:05:00 1
Bulk Tool 78030378 13510225 3/7/2018 8:30 3/7/2018 17:10 00:08:40:00 00:08:40:00 3/7/2018 17:15 3/7/2018 17:20 0:05:00 2
Bulk Tool 78030378 13598865 3/12/2018 8:00 3/12/2018 14:40 00:06:40:00 00:06:40:00 3/12/2018 14:45 3/12/2018 14:50 0:05:00 1
Bulk Tool 78061157 13598658 3/13/2018 9:40 3/13/2018 10:45 00:01:05:00 00:01:05:00 3/13/2018 10:55 3/13/2018 11:05 0:10:00 4
Bulk Tool 78061157 13598659 3/13/2018 11:15 3/13/2018 11:50 00:00:35:00 00:00:35:00 3/13/2018 13:05 3/13/2018 13:20 0:15:00 7
Bulk Tool 78061157 13598660 3/13/2018 13:30 3/13/2018 14:15 00:00:45:00 00:00:45:00 3/13/2018 14:20 3/13/2018 14:30 0:10:00 2
Bulk Tool 78056151 13576239 3/14/2018 17:10 3/14/2018 17:35 00:00:25:00 00:00:25:00 3/14/2018 17:40 3/14/2018 18:00 0:20:00 16
Small tools 78042991 13549776 3/1/18 8:30 3/1/18 10:30 00:02:00:00 00:02:00:00
Small tools 78042991 13556607 3/1/18 10:30 3/1/18 13:30 00:03:00:00 00:03:00:00
Mech2 7800125 10011812 2 2 2/21/18 8:28 2/21/18 8:28 00:00:00:00 00:00:00:00
Mech2 7800087 13499754 1 1 2/21/18 8:28 2/21/18 8:28 00:00:00:00 00:00:00:00
Mech2 7800103 12405947 2 2 2/24/18 13:42 2/24/18 13:42 00:00:00:00 00:00:00:00
Mech2 70098107 13498358 2 2 2/24/18 13:42 2/24/18 13:42 00:00:00:00 00:00:00:00
Mech2 7000104 10001356 4 4 2/25/18 11:06 2/25/18 11:06 00:00:00:00 00:00:00:00
Bulk Tool 7800327 10004067 39 39 1/22/18 9:40 1/22/18 16:30 00:06:50:00 00:06:50:00
Bulk Tool 78030378 13510220 311 311 1/23/18 11:00 1/24/18 13:55 00:02:55:00 00:12:55:00
Bulk Tool 7800400 10001403 5 5 1/27/18 10:30 1/27/18 11:30 00:01:00:00 00:01:00:00
Small tools 7800200 10003489 3/13/18 10:30 3/13/18 12:00 00:01:30:00 00:01:30:00
Small tools 7800200 10003489 3/13/18 12:50 3/13/18 17:15 00:04:25:00 00:04:25:00
Small tools 7800200 10003489 3/13/18 8:00 3/13/18 10:00 00:02:00:00 00:02:00:00
Small tools 7800200 10003489 3/13/18 10:20 3/13/18 12:45 00:02:25:00 00:02:25:00
Small tools 7800200 10003489 3/13/18 12:50 3/13/18 17:15 00:04:25:00 00:04:25:00
Mech2 7800309 13500028 3/9/18 8:25 3/9/18 8:26 00:00:01:00 00:00:01:00
Mech2 7800309 10003669 3/9/18 8:30 3/9/18 8:31 00:00:01:00 00:00:01:00
Mech2 7800309 10003668 3/9/18 9:45 3/9/18 9:46 00:00:01:00 00:00:01:00




Electrical 7800329 10000575 7 9 3/8/18 3:00 3/8/18 3:00:27 00:00:00:27 00:00:00:27
Electrical 7800329 10000573 7 9 3/8/18 3:05 3/8/18 3:05:37 00:00:00:37 00:00:00:37
Electrical 7800175 13494187 6 7 3/8/18 3:00 3/8/18 3:00:09 00:00:00:09 00:00:00:09
Electrical 7800175 13494189 6 7 3/8/18 3:01 3/8/18 3:01:10 00:00:00:10 00:00:00:10
Electrical 7800208 10012233 12 16 3/9/18 3:00 3/9/18 3:00:19 00:00:00:19 00:00:00:19
Electrical 7800208 10000883 12 16 3/9/18 3:01 3/9/18 3:01:23 00:00:00:23 00:00:00:23
Electrical 7800208 10000885 12 16 3/9/18 3:02 3/9/18 3:02:31 00:00:00:31 00:00:00:31
Electrical 7800459 10000253 13 13 3/10/18 3:00 3/10/18 3:00:21 00:00:00:21 00:00:00:21
Electrical 7800459 10009495 13 13 3/10/18 3:01 3/10/18 3:01:21 00:00:00:21 00:00:00:21
Electrical 7800208 10000878 12 16 3/10/18 3:02 3/10/18 3:02:14 00:00:00:14 00:00:00:14
Electrical 7800208 10012238 12 16 3/10/18 3:03 3/10/18 3:03:28 00:00:00:28 00:00:00:28
Electrical 7800329 10000569 7 9 3/10/18 3:04 3/10/18 3:04:23 00:00:00:23 00:00:00:23
Electrical 7800329 10000581 7 9 3/10/18 3:05 3/10/18 3:05:29 00:00:00:29 00:00:00:29
Electrical 7800329 13494765 7 9 3/12/18 3:00 3/12/18 3:00:22 00:00:00:22 00:00:00:22
Electrical 7800329 10013354 7 9 3/12/18 3:01 3/12/18 3:01:27 00:00:00:27 00:00:00:27
Electrical 7800329 10000585 7 9 3/12/18 3:02 3/12/18 3:02:22 00:00:00:22 00:00:00:22
Electrical 78021979 13507796 8 16 3/13/18 3:00 3/13/18 3:00:20 00:00:00:20 00:00:00:20
Electrical 7800208 10000888 12 12 3/13/18 3:01 3/13/18 3:01:29 00:00:00:29 00:00:00:29
Electrical 7800184 10000267 5 6 3/14/18 3:02 3/14/18 3:02:04 00:00:00:04 00:00:00:04
Electrical 7800208 10011977 12 16 3/14/18 3:03 3/14/18 3:03:31 00:00:00:31 00:00:00:31
Electrical 78000829 13589025 4 5 3/14/18 3:04 3/14/18 3:04:05 00:00:00:05 00:00:00:05
Electrical 7800401 10001072 4 5 3/14/18 3:05 3/14/18 3:05:04 00:00:00:04 00:00:00:04
Electrical 78053907 13573968 4 13 3/14/18 3:06 3/14/18 3:06:05 00:00:00:05 00:00:00:05
Small tools 78038411 13539134 3/13/18 10:32 3/13/18 10:40 00:00:08:00 00:00:08:00
Small tools 78010797 12406657 3/13/18 11:07 3/13/18 12:00 00:00:53:00 00:00:53:00
Small tools 78010797 12406657 3/13/18 16:00 3/13/18 17:15 00:01:15:00 00:01:15:00
Small tools 78010797 12406657 3/14/18 8:00 3/14/18 10:00 00:02:00:00 00:02:00:00
Small tools 78010797 12406657 3/14/18 10:15 3/14/18 10:40 00:00:25:00 00:00:25:00
Small tools 78010797 12406657 3/14/18 11:00 3/14/18 12:00 00:01:00:00 00:01:00:00
Small tools 78010797 12406657 3/14/18 13:30 3/14/18 15:15 00:01:45:00 00:01:45:00
Precision 7800380 10000474 15 15 3/14/18 0:00 3/14/18 0:01:10 00:00:01:10 00:00:01:10
Precision 7800380 10000478 15 15 3/14/18 0:00 3/14/18 0:00:58 00:00:00:58 00:00:00:58
Precision 7800380 10000465 15 15 3/14/18 0:00 3/14/18 0:01:05 00:00:01:05 00:00:01:05
Precision 7800380 10000470 15 15 3/14/18 0:00 3/14/18 0:01:19 00:00:01:19 00:00:01:19
Precision 78010857 12406024 53 53 3/14/18 0:00 3/14/18 0:02:52 00:00:02:52 00:00:02:52
Precision 78010857 12406014 53 53 3/14/18 0:00 3/14/18 0:04:28 00:00:04:28 00:00:04:28
Mech2 7800441 13549547 6 21 3/15/18 13:00 3/15/18 13:03:00 00:00:03:00 00:00:03:00
Mech2 7800441 10003539 6 21 3/15/18 13:30 3/15/18 13:33:00 00:00:03:00 00:00:03:00
Mech2 7800108 10003652 9 27 3/21/18 10:30 3/21/18 10:34:00 00:00:04:00 00:00:04:00
Mech2 7800108 10003653 9 27 3/21/18 10:40 3/21/18 10:44:00 00:00:04:00 00:00:04:00
Precision 7805677 13575848 12 13 3/16/18 0:00 3/16/18 0:01:00 00:00:01:00 00:00:01:00 3/16/2018 0 3/16/2018 0:03:50 0:03:50 11
Precision 78080878 13570285 8 10 3/21/18 0:00 3/21/18 0:00:11 00:00:00:11 00:00:00:11 3/21/2018 0 3/21/2018 0:01:55 0:01:55 2
Precision 78079309 13613559 5 5 3/21/18 0:00 3/21/18 0:00:10 00:00:00:10 00:00:00:10 3/21/2018 0 3/21/2018 0:00:45 0:00:45 2
Precision 3 4 3/20/18 0:00 3/20/18 0:00:12 00:00:00:12 00:00:00:12 3/21/2018 0 3/21/2018 0:00:30 0:00:30 1
Small tools 7800200 10013368 3/15/18 9:30 3/15/18 10:00:00 00:00:30:00 00:00:30:00
Small tools 3/15/18 10:20 3/15/18 12:00:00 00:01:40:00 00:01:40:00
Small tools 3/15/18 12:50 3/15/18 18:00:00 00:05:10:00 00:05:10:00
Small tools 3/16/18 8:15 3/16/18 10:00:00 00:01:45:00 00:01:45:00
Small tools 3/16/18 10:20 3/16/18 12:00:00 00:01:40:00 00:01:40:00
Small tools 3/16/18 12:50 3/16/18 17:00:00 00:04:10:00 00:04:10:00
Small tools 3/19/18 8:45 3/19/18 10:00:00 00:01:15:00 00:01:15:00
Small tools 3/19/18 10:20 3/19/18 12:00:00 00:01:40:00 00:01:40:00
Small tools 3/19/18 12:50 3/19/18 16:45:00 00:03:55:00 00:03:55:00
Small tools 3/20/18 8:30 3/20/18 10:00:00 00:01:30:00 00:01:30:00
Small tools 3/20/18 10:20 3/20/18 12:00:00 00:01:40:00 00:01:40:00
Small tools 3/20/18 12:50 3/20/18 16:05:00 00:03:15:00 00:03:15:00
Small tools 3/21/18 8:35 3/21/18 10:00:00 00:01:25:00 00:01:25:00
Small tools 3/21/18 10:20 3/21/18 12:00:00 00:01:40:00 00:01:40:00
Small tools 3/21/18 12:50 3/21/18 16:05:00 00:03:15:00 00:03:15:00
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